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ABSTRACT

BACKGROUND/OBJECTIVES: This study aims to explore the potential of convenience stores 
as platforms for healthy food consumption, including low-sodium options, in response to the 
increasing trend of meal behaviors at convenience stores and the growing demand for healthy 
eating.
SUBJECTS/METHODS: In the study, 627 Korean participants aged 10 to 39 were involved. A 
self-reported questionnaire survey was used and questions were regarding purchase patterns, 
consumption behaviors, perceptions and selection attributes of convenience store foods, and 
consumer perception factors for low-sodium options. Data analysis was conducted using 
SPSS 26.0 (SPSS, Version 26.0 for Windows, SPSS Inc., Chicago, IL, USA).
RESULTS: The study uncovered significant disparities in the consumption behavior 
and perception of convenience store foods, as well as variations in the importance and 
satisfaction levels with convenience store food attributes, including consumer perception 
factors for low-sodium options, based on sex and age. Furthermore, it was observed that 
awareness of the need for low-sodium options significantly influenced purchase intentions.
CONCLUSION: This study analyzed consumer attitude toward low-sodium convenience store 
foods to assess the potentiality for promoting healthy eating in convenience stores. These 
findings indicate the important role that convenience stores can play as platforms for healthy 
food sales.
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INTRODUCTION

Convenience store foods, characterized by quick and easy preparation and consumption, 
have become increasingly popular due to meal time constraints. Furthermore, the number 
of convenience stores has markedly increased in East Asia [1,2]. While convenience stores in 
Western countries are typically located near gas stations and primarily offer simple snacks for 
drivers, those in South Korea and Japan are strategically located in areas with high foot traffic 
and provide a more diverse variety of food options [3].
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With their extensive operating hours and high accessibility, the numbers of convenience 
stores and their patrons continue to grow. However, concerns are growing that the 
consumption of convenience store foods may contribute to unhealthy eating habits [4-8]. 
Studies conducted in Japan and China have found a positive association between the density 
of convenience stores near schools and an increased risk of obesity among adolescents 
[9,10]. Similarly, research conducted in the United States demonstrated that greater access to 
convenience stores is correlated with a higher body mass index as well as an elevated risk of 
being overweight [11].

Due to the COVID-19 pandemic, consumers’ dietary habits have dramatically changed, 
leading to the increased consumption of instant foods, frozen meals, and processed foods, 
which are recognized as high-sodium products [12]. Notably, the average sodium content of a 
lunchbox (dosirak), a food item frequently purchased from convenience stores in South Korea, 
is 1,361 mg, which equates to 68.1% of the daily recommended sodium intake (2,000 mg) 
set by the World Health Organization (WHO) [13,14]. The sodium consumption of people 
in East Asian countries exceeds the WHO’s recommendations (average salt intake in South 
Korea: 7.8 g; in Japan: 10.1 g; and in China: 11 g) [13,15-17]. High sodium levels contribute 
to imbalanced nutrition and an increased risk of hypertension, cardiovascular diseases, and 
stroke [18-20]. In addition, studies have reported that younger generations are predisposed to 
abdominal obesity and type 2 diabetes due to their frequent consumption of ultra-processed, 
sodium-rich foods, including chips, crackers, soda, and instant noodles [21-25]. To promote 
the development of low-sodium convenience store foods, it is first necessary to investigate 
consumers’ purchase patterns, main items purchased, accompanying food choices, 
and perceptions of convenience store foods. Furthermore, understanding consumers’ 
perceptions and attitudes toward low-sodium foods could assist in identifying appropriate 
directions for the development and sale of such products.

In South Korea, sales of triangular gimbap (samgak gimbap), a cheap and convenient rice-
based snack purchased from convenience stores, are continuously increasing, especially 
among younger generations [8,26]. Moreover, the popularity of gimbap is also increasing 
in the United States [27]. However, the average sodium content of one triangular gimbap 
from a Korean convenience store exceeds the recommended daily sodium intake per meal by 
50%, which suggests that consuming triangular gimbap contributes to an excessive sodium 
intake [28]. Therefore, triangular gimbap and rice balls should be target products in the 
development of low-sodium items for sale in convenience stores in South Korea.

Therefore, the present study aimed to investigate people’s convenience store food 
consumption behaviors and to examine their perceptions and attitudes toward low-sodium 
foods, focusing on triangular gimbap and rice balls in particular. Through doing so, we 
aimed to ascertain whether convenience stores could serve as platforms for expanding low-
sodium food consumption among the younger generation (people aged 10–30 years), who 
frequent convenience stores.

SUBJECTS AND METHODS

Study participants
The sample size for the population was determined using the G*Power 3.1.9.7 software 
package. Based on a significance level of 0.05, power of 0.90, and effect size of 0.15, a 
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minimum sample size of 567 individuals was calculated. After factoring in a dropout rate of 
10%, a total of 630 participants were targeted for this study. The data were collected from 
627 Korean individuals aged 10–39 years who possessed experience of consuming ready-to-
eat foods (triangular gimbap and rice balls) and convenience store products. Furthermore, 
they all resided in Seoul or the surrounding Gyeonggi Province. Participation was restricted 
by presenting prescreening questions to ensure that only individuals who met these criteria 
could participate. All responses were valid and used for the analysis. The survey was 
conducted online through the online survey platform Data Spring (https://www.d8aspring.
com) from September 19 to 23, 2022. All subjects agreed to participate in the study and 
completed a self-reported questionnaire. Valid data from 627 participants were analyzed. 
This study was conducted after approval was obtained from the Institutional Review Board of 
Ewha Womans University (IRB No. ewha-202208-0001-02).

Survey instrument
The survey comprised 5 questions on demographic characteristics, 4 on consumption 
behavior and perceptions of ready-to-eat foods, 20 on the importance of and satisfaction with 
the attributes of ready-to-eat foods, and 5 on consumer perception factors related to low-
sodium products.

First, the survey’s demographic characteristics section consisted of questions regarding sex, 
age, marital status, educational level, and occupation. Second, the section on consumption 
behavior and perceptions of ready-to-eat foods consisted of questions about the most 
purchased ready-to-eat product as a meal, most purchased product with triangular gimbap 
or rice ball, main reason for purchasing ready-to-eat products from a convenience store, 
and main time of day for purchasing ready-to-eat products at a convenience store. Third, 
the section on the importance of and satisfaction with ready-to-eat foods’ attributes 
comprised questions regarding taste, total product weight, amount of fillings, satiety, 
texture, price, appearance, package design, saltiness, seasonings, food additives, nutritional 
content, calories per serving, nutritional labeling, hygiene, expiration/manufacturing date, 
brand/manufacturer, promotional events, new product, and advertising promotion. The 
respondents rated these question items on a 7-point scale (1 = extremely unimportant/
extremely unsatisfied, 7 = extremely important/extremely satisfied). Lastly, the section 
on consumer perception factors related to low-sodium products consisted of questions 
about whether respondents liked low-sodium products, the perceived need for low-sodium 
triangular gimbap and rice balls, and the willingness to purchase them. These items were 
rated on a 7-point scale (1 = strongly disagree, 7 = strongly agree).

The questions regarding consumption behavior and perceptions of ready-to-eat foods 
were informed by studies that have examined convenience store behaviors among Japanese 
consumers [29] and food purchasing behaviors among American consumers [30]. 
Furthermore, the questions regarding the attributes of ready-to-eat foods were derived from 
prior studies on consumers’ food choice factors [31-35]. Lastly, the questions regarding 
consumer perception factors related to low-sodium products were based on previous studies 
on consumers’ food purchasing intentions [36,37].

To assess the validity and reliability of the items, an exploratory factor analysis (EFA) and 
a reliability analysis were conducted. Principal component analysis was used as the factor 
extraction method, while VARIMAX rotation was employed for factor rotation. Regarding the 
importance of the attributes of ready-to-eat foods, the results of the EFA yielded a Kaiser–
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Meyer–Olkin (KMO) value of 0.878 and a significant Bartlett’s test of sphericity value of 
6,109.323 (P < 0.001), which indicated adequacy. Moreover, the Cronbach’s α coefficient was 
0.891. Regarding satisfaction with the attributes of ready-to-eat foods, the EFA yielded a KMO 
value of 0.912 and a significant Bartlett’s test result of 7,093.639 (P < 0.001), which indicated 
suitability. The Cronbach’s α coefficient was 0.919. Lastly, regarding consumer perception 
factors, the EFA yielded a KMO value of 0.700 and a significant Bartlett’s test result of 610.238 
(P < 0.001), which indicated adequacy. The Cronbach’s α coefficient was 0.801.

Statistical analysis
The data were analyzed using SPSS (Version 26.0 for Windows; SPSS Inc., Chicago, IL, USA). 
For the demographic characteristics, consumption behavior, and perceptions of ready-to-
eat foods, frequency analysis and χ2 tests were employed. To assess the importance of and 
satisfaction with the attributes of ready-to-eat foods as well consumer perception factors 
related to low-sodium products, t-tests and one-way analyses of variance were conducted 
with Duncan’s post hoc test. Next, the importance of and satisfaction with the attributes of 
ready-to-eat foods were further examined using paired t-tests and importance–satisfaction 
analysis (ISA). Paired t-tests are used to compare the differences between 2 paired results 
obtained from a single sample. The importance and satisfaction scores for identical 
attributes were paired and subsequently compared using paired t-tests [38]. Yang [39] 
proposed ISA in reference to importance–performance analysis. It is an effective analytical 
method for categorizing product or service quality attributes into those that are excellent 
and those that require improvement. Additionally, it serves as a straightforward and potent 
tool for enterprises to use to promptly identify attributes that necessitate immediate actions 
for improvement [39,40]. ISA has been employed to identify home meal replacement 
(HMR) attributes to enhance consumer satisfaction [41] as well as to evaluate consumers’ 
satisfaction with online food delivery service providers [42].

In ISA, the x-axis represents importance while the y-axis represents satisfaction, delineating 
4 quadrants. Attributes in Quadrant I, being both important to consumers and satisfying, 
are regarded as superior attributes; Quadrant II attributes exceed consumer expectations 
in satisfaction despite their perceived lack of importance; Quadrant III attributes are not 
deemed important by consumers nor service/product providers; and Quadrant IV attributes 
are considered important but unsatisfactory by consumers, indicating a need for prompt 
improvement [42].

Initially, a multiple linear regression analysis was conducted using the stepwise method 
to assess the impact of consumer perception factors related to low-sodium products 
on purchase intention. Subsequently, an additional multiple linear regression analysis 
employing dummy variables and the stepwise method was conducted to investigate the 
influence of sex and age group on purchase intention. Finally, to comprehensively understand 
the effects of consumer perception factors related to low-sodium products, along with sex 
and age group, on purchase intention, the same analytical approach was employed. Attitude 
toward low-sodium triangular gimbap and rice balls was assessed using the following 3 
items, which were rated on a 7-point scale (1 = strongly disagree, 7 = strongly agree): “I prefer 
low-sodium products,” “I have a positive attitude toward low-sodium products,” and “I am 
interested in low-sodium products.” Respondents’ attitude was calculated as the mean of the 
scores across the 3 items. Moreover, awareness of the need for low-sodium triangular gimbap 
and rice balls was evaluated with the following question, which was rated on a 7-point scale 
(1 = strongly disagree, 7 = strongly agree): “There is a need to develop low-sodium triangular 
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gimbap and rice ball products” Furthermore, the intention to purchase low-sodium 
triangular gimbap or rice balls was evaluated with the following question, which was rated 
on a 7-point scale (1 = strongly disagree, 7 = strongly agree): “I have intention to purchase 
low-sodium triangular gimbap and rice ball products” The multiple linear regression model 
obtained an R-squared value of 0.458 and an adjusted R-squared value of 0.456, and the 
Durbin–Watson statistic was 1.987. The significance value of the multiple regression model 
was 0.000, which indicated statistical significance (P < 0.001). Additionally, the residuals of 
the regression equation followed a normal distribution, as depicted in Figs. 1 and 2.
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RESULTS

Demographic characteristics of the participants
Table 1 presents the demographic characteristics of the 627 study participants. They 
comprised 316 female (50.4%) and 311 male participants (49.6%). The age distribution was 
as follows: 204 participants (32.5%) were in their teens, 211 (33.7%) were in their 20s, and 
212 (33.8%) were in their 30s. Among the participants, 489 (78.0%) were unmarried, while 
129 (20.6%) were married. Regarding educational level, 73 participants (11.6%) had attended 
or graduated middle school, 160 (25.5%) had attended or graduated high school, 77 (12.3%) 
had attended or graduated junior college, 287 (45.8%) had attended or graduated university, 
and 30 (4.8%) had attended or graduated from graduate school. Lastly, regarding occupation, 
264 participants (42.1%) were students; 188 (30.0%) were employed in administrative, 
clerical, management, or specialized fields; 76 (12.1%) worked in production, technical, 
sales, or service; 42 (6.7%) were unemployed; 23 (3.7%) were self-employed; 20 (3.2%) were 
housewives; and 14 (2.2%) were employed in other occupations.

Consumption behavior and perceptions of ready-to-eat convenience store 
foods according to sex and age
Table 2 presents the respondents’ consumption behavior and perceptions of ready-to-eat 
convenience store foods. Triangular gimbap and rice balls were the most frequently consumed 
ready-to-eat foods (382, 60.9%), followed by lunchboxes (111, 17.7%). Significant differences 
were observed in consumption patterns according to respondents’ sex and age (P < 0.001 for 
both). Male respondents primarily consumed triangular gimbap (162, 52.1%) followed by 
lunchboxes (69, 22.2%), while female respondents also preferred triangular gimbap (220, 
69.6%), followed by lunchboxes (42, 13.3%) and sandwiches/hamburgers (42, 13.3%). Thus, 
women exhibited a higher triangular gimbap consumption rate than men. Regarding the age 
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Table 1. Characteristics of the study participants (n=627)
Variables Values
Sex

Male 311 (49.6)
Female 316 (50.4)

Ages
Teens 204 (32.5)
20s 211 (33.7)
30s 212 (33.8)

Marriage status
Married 129 (20.6)
Single 489 (78.0)

Educational level
Middle school attendance/graduation 73 (11.6)
High school attendance/graduation 160 (25.5)
Junior college attendance/graduation 77 (12.3)
University attendance/graduation 287 (45.8)
Graduate school and above 30 (4.8)

Occupation
Student 264 (42.1)
Production, technical post, sales, or service 76 (12.1)
Administrative, clerical, management, or specialized 188 (30.0)
Housewife 20 (3.2)
Self-employed 23 (3.7)
Unemployed 42 (6.7)
Other 14 (2.2)

Values are expressed as number (%).



distribution of triangular gimbap/rice ball consumers, 144 (70.6%) were in their teens, 127 
(60.2%) were in their 20s, and 111 (52.4%) were in their 30s; thus, the highest proportion 
were in their teens. The most frequently purchased products alongside triangular gimbap/
rice balls were instant noodles (373, 59.5%) and soda (104, 16.6%), with no significant 
differences observed according to sex or age. The primary motivation for purchasing ready-
to-eat foods at convenience stores was identified as them being “simple to eat,” which was 
reported by 407 respondents (64.9%). Statistically significant differences in the primary 
reason for purchasing were observed in relation to both sex (P < 0.01) and age (P < 0.001). 
Among men, the predominant reasons were the foods being “simple to eat” (198, 63.7%) and 
“delicious” (58, 18.7%), while for women, the foods being “simple to eat” (209, 66.1%) and 
“easy to buy” (41, 13%) were the leading reasons. This finding suggests that women place a 
greater emphasis on the convenience of purchasing and consuming these foods compared 
with men. Moreover, the preference for foods that are “simple to eat” increased with age. 
While “delicious” was the most common response among respondents in their teens, “easy to 
buy” was the most common response among those in their 30s. Furthermore, the peak times 
for purchasing ready-to-eat foods at convenience stores were identified as dinnertime (264, 
42.1%) and lunchtime (181, 28.9%). The age-related differences were statistically significant 
(P < 0.01), with younger age groups being more likely to purchase such foods around 
dinnertime.
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Table 2. Consumption behavior and perceptions of ready-to-eat products at convenience stores according to sex and age
Variables Total  

(n = 627)
Sex χ2/P Ages χ2/P

Male  
(n = 311)

Female  
(n = 316)

Teens  
(n = 204)

20s  
(n = 211)

30s  
(n = 212)

Ready-to-eat product most commonly purchased as a meal 21.514*** 35.522***

Triangular gimbap/rice ball 382 (60.9) 162 (52.1) 220 (69.6) 144 (70.6) 127 (60.2) 111 (52.4)
Lunchbox 111 (17.7) 69 (22.2) 42 (13.3) 23 (11.3) 39 (18.5) 49 (23.1)
Sandwich/hamburger 100 (15.9) 58 (18.6) 42 (13.3) 21 (10.3) 34 (16.1) 45 (21.2)
Corndog/sausage/fishcake bar 21 (3.4) 14 (4.5) 7 (2.2) 9 (4.4) 6 (2.8) 6 (2.8)
Other 6 (1.0) 3 (1) 3 (1.0) 5 (2.4) 0 (0.0) 1 (0.5)
Never purchased 7 (1.1) 5 (1.6) 2 (0.6) 2 (1) 5 (2.4) 0 (0.0)

Product most commonly purchased with triangular gimbap/rice ball 7.831 14.626
Instant noodles 373 (59.5) 186 (59.8) 187 (59.2) 127 (62.3) 114 (54.0) 132 (62.3)
Soda 104 (16.6) 52 (16.7) 52 (16.5) 36 (17.6) 40 (19.0) 28 (13.2)
Fruit juice 33 (5.3) 20 (6.4) 13 (4.1) 11 (5.4) 10 (4.7) 12 (5.7)
Water 39 (6.2) 19 (6.1) 20 (6.3) 9 (4.4) 15 (7.1) 15 (7.1)
Milk 24 (3.8) 8 (2.6) 16 (5.1) 5 (2.5) 8 (3.8) 11 (5.2)
Corndog/sausage/fishcake bar 24 (3.8) 15 (4.8) 9 (2.8) 6 (2.9) 13 (6.2) 5 (2.3)
Chips, biscuits, and other snacks 21 (3.4) 8 (2.6) 13 (4.1) 8 (3.9) 6 (2.8) 7 (3.3)
Fruits 9 (1.4) 3 (1) 6 (1.9) 2 (1) 5 (2.4) 2 (0.9)

Main reason for purchasing ready-to-eat products from a convenience store 13.799** 30.421***

Delicious 89 (14.2) 58 (18.7) 31 (9.8) 50 (24.5) 23 (10.9) 16 (7.5)
Simple to eat 407 (64.9) 198 (63.7) 209 (66.1) 119 (58.3) 142 (67.3) 146 (68.9)
Easy to buy 66 (10.5) 25 (8) 41 (13) 15 (7.4) 22 (10.4) 29 (13.7)
Cheap 48 (7.7) 24 (7.7) 24 (7.6) 14 (6.9) 19 (9) 15 (7.1)
Lack of time 17 (2.7) 6 (1.9) 11 (3.5) 6 (2.9) 5 (2.4) 6 (2.8)

Main time for buying ready-to-eat products from a convenience store 8.218 22.804**

Breakfast time 71 (11.3) 25 (8) 46 (14.6) 15 (7.4) 20 (9.5) 36 (17)
Lunchtime 181 (28.9) 95 (30.6) 86 (27.2) 46 (22.5) 67 (31.7) 68 (32.1)
Dinnertime 264 (42.1) 131 (42.1) 133 (42.1) 102 (50) 86 (40.8) 76 (35.8)
Midnight 64 (10.2) 37 (11.9) 27 (8.5) 20 (9.8) 25 (11.8) 19 (9)
Breaktime 47 (7.5) 23 (7.4) 24 (7.6) 21 (10.3) 13 (6.2) 13 (6.1)

Values are presented as number (%).
**P < 0.01, ***P < 0.001.



Importance of and satisfaction with triangular gimbap/rice ball attributes
Table 3 presents the importance and satisfaction ratings for attributes of triangular gimbap/
rice balls among the respondents along with the average differences between them. Of the 20 
assessed attributes, taste (6.01 ± 1.20), price (5.89 ± 1.25), and hygiene (5.89 ± 1.25) received 
the highest importance scores, while advertising/promotion (3.76 ± 1.69), package design 
(3.96 ± 1.65), and appearance (4.06 ± 1.62) scored lower than the other attributes. Significant 
sex differences were observed in the importance scores for expiration/manufacturing date, 
with women scoring it as more important (5.99 ± 1.23) than men (5.62 ± 1.38; P < 0.001). 
Additional sex differences were found in the scores for the amount of fillings, price, package 
design, hygiene, and advertising/promotion. Taste and total amount of fillings received 
the highest importance scores from respondents in their teens (6.27 ± 1.11 and 5.75 ± 1.30, 
respectively), while appearance and package design were rated higher by respondents in their 
30s (4.44 ± 1.46 and 4.28 ± 1.49, respectively) compared with those in their teens and 20s (P 
< 0.001). Moreover, significant age differences were noted in the importance scores for taste, 
total product weight, amount of fillings, satiety, price, appearance, package design, added 
seasoning, food additives, brands/manufacturers, and new product.

Regarding satisfaction, taste (5.58 ± 1.25), expiration/manufacturing date (5.35 ± 1.36), and 
hygiene (5.29 ± 1.36) were the highest-scoring attributes among the 20 evaluated, while 
advertising/promotion (4.09 ± 1.44), added seasoning (4.49 ± 1.38), and new product (4.51 
± 1.41) received the lowest scores. Men rated most factors significantly higher than women, 
particularly added seasoning, food additives, nutritional content, and new product, while 
women rated expiration/manufacturing date higher than men. Moreover, participants in 
their teens reported greater satisfaction than the other age groups across multiple attributes, 
including taste, total weight, amount of fillings, satiety, price, nutritional content, calories 
per serving, nutritional labeling, expiration/manufacturing date, promotional events, and 
new product.

Except for saltiness and calories per serving, all attributes exhibited significant differences 
between importance and satisfaction scores. Among the 20 attributes, taste, total weight, 
amount of fillings, satiety, texture, price, hygiene, expiration/manufacturing date, and 
promotional events received markedly higher importance scores than satisfaction scores, 
indicating areas for improvement. Furthermore, both men and women assigned significantly 
higher importance scores than satisfaction scores for taste, total weight, amount of fillings, 
satiety, price, hygiene, expiration/manufacturing date, and promotional events. Notably, 
women assigned significantly higher importance to calories per serving (P < 0.05). Across all 
age groups, taste, amount of fillings, satiety, price, hygiene, and expiration/manufacturing 
date displayed significantly higher importance scores than satisfaction scores. Differences 
in importance and satisfaction scores for promotional events were significant among 
participants in their 20s and 30s, but not for those in their teens. Lastly, participants in 
their 30s exhibited considerably larger differences in importance and satisfaction scores for 
texture and saltiness compared with those in their teens and 20s.

Fig. 3 presents the ISA results of various attributes associated with triangular gimbap and 
rice balls according to sex. Except for (3) amount of fillings and (14) nutritional labeling, 
all attributes are situated in the same quadrant for both sexes. However, (3) the amount of 
fillings is positioned in Quadrant I for men (m3) and Quadrant IV for women (f3), which 
suggests that while both sexes deemed this attribute significant, women exhibited lower 
satisfaction levels than men. Furthermore, nutritional labeling appeared in Quadrant II for 
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Table 3. Importance of and satisfaction with triangular gimbap/rice ball attributes when purchasing from a convenience store and their mean difference
Variables Total (n = 627) Sex t/P Ages F/P

Male (n = 311) Female (n = 316) Teens (n = 204) 20s (n = 211) 30s (n = 212)
Taste

Importance 6.01 ± 1.20 5.93 ± 1.30 6.09 ± 1.08 −1.669 6.27 ± 1.11b 5.94 ± 1.18a 5.83 ± 1.25a 7.757***

Satisfaction 5.58 ± 1.25 5.56 ± 1.34 5.60 ± 1.15 −0.387 5.98 ± 1.20c 5.51 ± 1.25b 5.25 ± 1.18a 19.283***

Paired t/P 10.101*** 6.081*** 8.220*** 4.807*** 5.350*** 7.286***

Total product weight (amount)
Importance 5.35 ± 1.31 5.44 ± 1.37 5.25 ± 1.24 1.823 5.68 ± 1.38b 5.20 ± 1.31a 5.18 ± 1.19a 9.805***

Satisfaction 5.13 ± 1.35 5.23 ± 1.42 5.04 ± 1.28 1.794 5.37 ± 1.43b 5.04 ± 1.39a 4.99 ± 1.20a 4.995**

Paired t/P 3.728*** 2.631** 2.638** 2.88** 1.455 2.177*

Amount of fillings
Importance 5.57 ± 1.31 5.44 ± 1.41 5.69 ± 1.19 −2.363* 5.75 ± 1.30b 5.39 ± 1.37a 5.57 ± 1.23ab 3.895*

Satisfaction 4.84 ± 1.55 4.95 ± 1.56 4.74 ± 1.53 1.711 5.13 ± 1.58b 4.79 ± 1.59a 4.62 ± 1.43a 5.822**

Paired t/P 10.972*** 5.492*** 10.016*** 5.689*** 5.078*** 8.333***

Satiety
Importance 5.28 ± 1.27 5.31 ± 1.26 5.26 ± 1.27 0.454 5.50 ± 1.33b 5.21 ± 1.21a 5.15 ± 1.23a 4.654*

Satisfaction 4.95 ± 1.34 5.01 ± 1.37 4.90 ± 1.29 0.980 5.16 ± 1.42b 4.88 ± 1.39a 4.83 ± 1.17a 3.768*

Paired t/P 5.585*** 3.644*** 4.238*** 3.275*** 3.172** 3.217**

Texture
Importance 4.83 ± 1.41 4.87 ± 1.42 4.79 ± 1.41 0.654 4.78 ± 1.56 4.82 ± 1.38 4.89 ± 1.31 0.318
Satisfaction 4.72 ± 1.36 4.77 ± 1.40 4.67 ± 1.31 0.901 4.79 ± 1.51 4.74 ± 1.36 4.63 ± 1.18 0.732
Paired t/P 2.103* 1.363 1.603 −0.050 0.939 2.714**

Price
Importance 5.89 ± 1.25 5.78 ± 1.31 5.99 ± 1.18 −2.104* 6.10 ± 1.09b 5.85 ± 1.33a 5.72 ± 1.29a 4.950**

Satisfaction 5.22 ± 1.43 5.19 ± 1.46 5.24 ± 1.40 −0.472 5.44 ± 1.46b 5.15 ± 1.48a 5.07 ± 1.33a 3.903*

Paired t/P 10.412*** 6.515*** 8.200*** 5.99*** 5.817*** 6.270***

Appearance (shape)
Importance 4.06 ± 1.62 4.12 ± 1.71 4.01 ± 1.53 0.871 3.80 ± 1.67a 3.94 ± 1.65a 4.44 ± 1.46b 9.297***

Satisfaction 4.62 ± 1.44 4.61 ± 1.52 4.62 ± 1.37 −0.025 4.58 ± 1.62 4.52 ± 1.48 4.75 ± 1.20 1.373
Paired t/P −8.623*** −5.715*** −6.455*** −6.169*** −5.406*** −3.175**

Package design (packaging)
Importance 3.96 ± 1.65 4.15 ± 1.71 3.78 ± 1.57 2.843** 3.71 ± 1.73a 3.89 ± 1.69a 4.28 ± 1.49b 6.696***

Satisfaction 4.54 ± 1.45 4.59 ± 1.50 4.49 ± 1.40 0.844 4.53 ± 1.58 4.45 ± 1.50 4.64 ± 1.26 0.919
Paired t/P −8.916*** −4.740*** −7.926*** −6.765*** −4.913*** −3.628***

Saltiness
Importance 4.73 ± 1.39 4.73 ± 1.45 4.73 ± 1.35 −0.067 4.66 ± 1.45 4.72 ± 1.46 4.81 ± 1.28 0.614
Satisfaction 4.69 ± 1.31 4.78 ± 1.29 4.60 ± 1.33 1.657 4.85 ± 1.37 4.62 ± 1.35 4.60 ± 1.21 2.274
Paired t/P 0.698 −0.554 1.523 −1.700 0.949 1.977*

Added seasoning
Importance 4.29 ± 1.55 4.40 ± 1.62 4.20 ± 1.47 1.639 4.09 ± 1.66a 4.21 ± 1.59a 4.56 ± 1.34b 5.130**

Satisfaction 4.49 ± 1.38 4.66 ± 1.41 4.33 ± 1.32 2.992** 4.65 ± 1.52 4.41 ± 1.41 4.42 ± 1.18 2.071
Paired t/P −3.239** −2.912** −1.640 −4.689*** −2.021* 1.424

Food additives
Importance 4.37 ± 1.64 4.44 ± 1.73 4.30 ± 1.54 1.044 4.21 ± 1.78a 4.25 ± 1.71a 4.64 ± 1.38b 4.376*

Satisfaction 4.62 ± 1.39 4.80 ± 1.45 4.44 ± 1.30 3.304** 4.76 ± 1.55 4.56 ± 1.35 4.55 ± 1.26 1.529
Paired t/P −4.198*** −4.301*** −1.653 −4.745*** −3.102** 0.973

Nutritional content
Importance 4.46 ± 1.63 4.54 ± 1.69 4.38 ± 1.56 1.212 4.33 ± 1.77 4.43 ± 1.67 4.60 ± 1.42 1.484
Satisfaction 4.64 ± 1.42 4.79 ± 1.48 4.50 ± 1.36 2.513* 4.90 ± 1.51b 4.52 ± 1.42a 4.52 ± 1.30a 4.827**

Paired t/P −3.101** −2.951*** −1.449 −5.192*** −0.873 0.832
Calories per serving

Importance 4.71 ± 1.59 4.63 ± 1.65 4.79 ± 1.53 −1.238 4.67 ± 1.71 4.71 ± 1.64 4.76 ± 1.59 0.183
Satisfaction 4.67 ± 1.40 4.75 ± 1.41 4.59 ± 1.39 1.469 4.87 ± 1.51b 4.53 ± 1.39a 4.61 ± 1.27ab 3.318*

Paired t/P 0.724 −1.239 2.377* −1.592 1.532 1.63
Nutritional labeling

Importance 4.66 ± 1.58 4.64 ± 1.62 4.68 ± 1.55 −0.270 4.68 ± 1.71 4.56 ± 1.61 4.75 ± 1.40 0.748
Satisfaction 4.79 ± 1.32 4.86 ± 1.38 4.73 ± 1.26 1.208 4.98 ± 1.43b 4.66 ± 1.32a 4.75 ± 1.19ab 3.221*

Paired t/P −2.371* −2.639** −0.689 −2.925** −1.064 0
(continued to the next page)



576https://doi.org/10.4162/nrp.2024.18.4.567

Consumer behavior and attitude toward low-sodium foods

https://e-nrp.org

Sa
tis

fa
ct

io
n

3.7

3.9

5.9

5.7

5.5

5.3

5.1

4.9

4.7

4.5

4.3

4.1

Importance

III IV

II

m17
m10

m11 m12
m14

m13

f14 f5

f13f9

m9
m5

m18 f18
f4

f3

m4
m3

m2 m16
m15

m6 f6
f15

f16

f1m1

f2

m19
f17

f19 f10
m20

f11

f12

m7

m8f8

f7

f20

I

3.3 3.5 3.7 3.9 4.34.1 4.5 4.7 4.9 5.35.1 5.5 5.7 5.9 6.36.1

Male
Female

Fig. 3. Importance–satisfaction analysis chart for ready-to-eat product attributes by sex. (1) Taste, (2) total 
weight (amount), (3) amount of fillings, (4) satiety, (5) texture, (6) price, (7) appearance (shape), (8) packaging 
design, (9) saltiness, (10) added seasoning, (11) food additives, (12) nutritional content, (13) calories per serving, 
(14) nutritional labeling, (15) hygiene, (16) expiration/manufacturing date, (17) brands/manufacturers, (18) 
promotional events (discounts, gifts, and bundles), (19) new products, and (20) advertising and promotion.

Variables Total (n = 627) Sex t/P Ages F/P
Male (n = 311) Female (n = 316) Teens (n = 204) 20s (n = 211) 30s (n = 212)

Hygiene
Importance 5.89 ± 1.25 5.76 ± 1.35 6.02 ± 1.13 −2.644** 5.90 ± 1.37 5.86 ± 1.22 5.91 ± 1.17 0.100
Satisfaction 5.29 ± 1.36 5.31 ± 1.36 5.26 ± 1.37 0.452 5.48 ± 1.43b 5.21 ± 1.37a 5.18 ± 1.29a 2.937
Paired t/P 10.792*** 5.557*** 9.839*** 4.523*** 6.633*** 7.460***

Expiration/manufacturing date
Importance 5.81 ± 1.32 5.62 ± 1.38 5.99 ± 1.23 −3.538*** 5.89 ± 1.34 5.65 ± 1.42 5.89 ± 1.17 2.236
Satisfaction 5.35 ± 1.36 5.23 ± 1.43 5.48 ± 1.27 −2.280* 5.47 ± 1.47b 5.15 ± 1.38a 5.44 ± 1.20b 3.523*

Paired t/P 9.219*** 5.322*** 7.870*** 4.868*** 5.522*** 5.581***

Brand/manufacturer
Importance 4.17 ± 1.64 4.17 ± 1.66 4.17 ± 1.61 0.021 4.02 ± 1.77a 4.02 ± 1.68a 4.47 ± 1.41b 5.276**

Satisfaction 4.54 ± 1.41 4.59 ± 1.43 4.50 ± 1.38 0.787 4.60 ± 1.50 4.37 ± 1.41 4.67 ± 1.30 2.572
Paired t/P −5.755*** −4.584*** −3.570*** −4.676*** −3.318*** −1.863

Promotional events (discounts, gifts, and bundles)
Importance 5.20 ± 1.41 5.20 ± 1.43 5.21 ± 1.40 −0.084 5.22 ± 1.53 5.14 ± 1.37 5.24 ± 1.35 0.284
Satisfaction 4.86 ± 1.39 4.86 ± 1.46 4.86 ± 1.32 −0.020 5.08 ± 1.45b 4.74 ± 1.43a 4.77 ± 1.26a 3.876*

Paired t/P 5.795*** 3.809*** 4.428*** 1.197 4.067*** 5.319***

New product
Importance 4.39 ± 1.68 4.61 ± 1.67 4.17 ± 1.66 3.356** 4.54 ± 1.79b 4.14 ± 1.74a 4.49 ± 1.47b 3.531*

Satisfaction 4.51 ± 1.41 4.69 ± 1.48 4.34 ± 1.32 3.112** 4.69 ± 1.54b 4.35 ± 1.49a 4.50 ± 1.17ab 3.035*

Paired t/P −2.189* −0.948 −2.120* −1.490 −1.981* −0.163
Advertising and promotion

Importance 3.76 ± 1.69 3.90 ± 1.75 3.61 ± 1.62 2.151* 3.76 ± 1.74 3.63 ± 1.77 3.89 ± 1.56 1.310
Satisfaction 4.09 ± 1.44 4.20 ± 1.52 3.99 ± 1.36 1.812 4.07 ± 1.64 4.01 ± 1.46 4.20 ± 1.20 0.904
Paired t/P −5.680*** −3.515*** −4.509*** −2.861** −3.805*** −3.175**

Values are presented as mean ± standard deviation. The 7-point Likert scale (1 = extremely unimportant/extremely unsatiated, 7 = extremely important/
extremely satisfied).
*P < 0.05, **P < 0.01, ***P < 0.001, post hoc analysis using Duncan’s test: a < b < c.

Table 3. (Continued) Importance of and satisfaction with triangular gimbap/rice ball attributes when purchasing from a convenience store and their mean difference



men (m14) and Quadrant III for women (f14), which implies that both sexes considered this 
feature less critical, although men displayed higher satisfaction levels than women. Quadrant 
I encompasses attributes with high importance and satisfaction levels, necessitating active 
quality management to preserve the current standard. Attributes in this quadrant included (1) 
taste, (2) total weight, (4) satiety, (6) price, (15) hygiene, (16) expiration/manufacturing date, 
and (20) promotional events for both men and women as well as (3) the amount of fillings 
for men. Quadrant II encompasses attributes with low importance but high satisfaction 
levels, and nutritional labeling was the only attribute that fell in this category for men. By 
promoting awareness and methods for verifying nutritional information to male consumers, 
the importance they assign such information can be increased, potentially shifting this 
factor into Quadrant I. Quadrant III encompasses attributes with low importance and 
satisfaction levels, and thus, these factors are not considered priorities. Attributes in this 
quadrant included (5) texture, (7) appearance, (8) package design, (9) saltiness, (10) added 
seasoning, (11) food additives, (12) nutritional content, (13) calories per serving, (17) brands/
manufacturers, (19) new products, and (20) advertising/promotion for both sexes as well 
as (14) nutritional labeling for women. Lastly, Quadrant IV encompasses attributes with 
high importance but low satisfaction, which thus require immediate improvement. Only (3) 
amount of fillings fell into this quadrant for women.

Fig. 4 presents the results of the age-specific ISA of triangular gimbap/rice ball attributes. 
Attributes such as (1) taste, (2) total weight, (4) satiety, (6) price, (15) hygiene, and (16) 
expiration/manufacturing date were consistently ranked in Quadrant I across all age groups. 
For individuals in their teens, (3) amount of fillings and (18) promotional events also fell into 
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Fig. 4. Importance–satisfaction analysis chart for ready-to-eat food attributes by age group. (1) Taste, (2) total 
weight (amount), (3) amount of fillings, (4) satiety, (5) texture, (6) price, (7) appearance (shape), (8) packaging 
design, (9) saltiness, (10) added seasoning, (11) food additives, (12) nutritional content, (13) calories per serving, 
(14) nutritional labeling, (15) hygiene, (16) expiration/manufacturing date, (17) brands/manufacturers, (18) 
promotional events (discounts, gifts, and bundles), (19) new products, and (20) advertising and promotion.



Quadrant I; by contrast, (9) saltiness, (12) nutritional content, (13) calories per serving, and 
(14) nutritional labeling fell into Quadrant II for this age group. To move these attributes to 
Quadrant I, it is crucial to emphasize their importance when marketing ready-to-eat foods 
to teens. Attributes such as (7) appearance, (8) packaging design, (10) added seasoning, (11) 
food additives, (17) brand/manufacturer, (19) new product, and (20) advertising/promotion 
fell into Quadrant III for all age groups. In addition, (5) texture fell into this quadrant for 
those in their teens and 20s, as did (9) saltiness, (12) nutritional content, (13) calories per 
serving, and (14) nutritional labeling for those in their 20s and 30s. Quadrant IV contained 
(3) amount of fillings and (18) promotional events for respondents in their 20s and 30s as 
well as (5) texture for those in their 30s. Over half of the 20 attributes were consistently 
found in the same quadrant across all age groups; however, (3) amount of fillings and (18) 
promotional events fell into Quadrant I for those in their teens, whereas they were found in 
Quadrant IV for those in their 20s and 30s. This signifies high importance for these attributes 
across all age groups but lower satisfaction among those aged 20 years and above. Similarly, 
(5) texture fell into Quadrant III for individuals in their teens and 20s, whereas it appeared 
in Quadrant IV for those in their 30s, indicating low satisfaction for all age groups. However, 
higher importance was found for texture among individuals in their 30s compared with 
other age groups. Lastly, (9) saltiness, (12) nutritional content, (13) calories per serving, 
and (14) nutritional labeling fell into Quadrant II for those in their teens, whereas they fell 
into Quadrant III for those in their 20s and 30s. This suggests the low importance of these 
attributes across all age groups but also increased satisfaction among teens.

Table 4 delineates the distinctions in quadrant positions with respect to sex and age as 
ascertained through the ISA. In terms of sex, amount of fillings was situated in Quadrant I 
for men but Quadrant IV for women, while nutritional labeling was situated in Quadrant II 
for men but Quadrant III for women. In terms of age, amount of fillings and promotional 
events fell into Quadrant I for teens but Quadrant IV for individuals in their 20s and 30s. 
Moreover, saltiness, nutritional content, calories per serving, and nutritional labeling fell 
into Quadrant II for teens but Quadrant III for those in their 20s and 30s. In addition, texture 
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Table 4. Comparison of quadrant positions derived from the importance–satisfaction analysis by sex and age
No. Variables Average (importance: 4.87, satisfaction: 4.81)

Quadrant
Male Female Teens 20s 30s

1 Taste I I I I I
2 Total weight (amount) I I I I I
3 Amount of fillings I IV I IV IV
4 Satiety I I I I I
5 Texture III III III III IV
6 Price I I I I I
7 Appearance (shape) III III III III III
8 Package design (packaging) III III III III III
9 Saltiness III III II III III
10 Added seasoning III III III III III
11 Food additives III III III III III
12 Nutritional content III III II III III
13 Calories per serving III III II III III
14 Nutritional labeling II III II III III
15 Hygiene I I I I I
16 Expiration/manufacturing date I I I I I
17 Brands/manufacturers III III III III III
18 Promotional events (discounts, gifts, and bundles) I I I IV IV
19 New product III III III III III
20 Advertising and promotion III III III III III



fell into Quadrant III for both teens and individuals in their 20s but Quadrant IV for those in 
their 30s. The diminished overall satisfaction of individuals in their 20s and 30s, compared 
with teens, was ascribed to variations in economic status. In conclusion, taste, total weight, 
satiety, price, hygiene, and expiration/manufacturing date were considered to be significant 
by all age groups.

Consumer perception factors related to low-sodium ready-to-eat products
Table 5 presents the attitude toward, awareness of the need for, and purchase intention 
of participants regarding low-sodium ready-to-eat products. Significant differences were 
observed in the awareness of the need and purchase intention for low-sodium triangular 
gimbab and rice balls based on sex (P < 0.05 for both). However, there were no significant 
differences among age groups. In particular, the awareness of the need (5.16 ± 1.28) and 
purchase intention (5.23 ± 1.25) for said foods was relatively higher compared with attitude 
(4.37 ± 1.36) toward them.

Multiple linear regression analysis of consumer perception factors
A multiple linear regression analysis was performed to investigate the connections among 
sex, age group, attitude, awareness of the need, and purchase intention regarding low-
sodium products. Table 6 presents the analysis results. Female respondents served as the 
reference group for sex dummy variables, while teenage respondents were the reference 
group for age dummy variables. The explanatory power of the independent variables on 
the dependent variable, namely purchase intention, was 45.8%, and the regression model 
exhibited statistical significance (P < 0.001). Furthermore, attitude toward and awareness of 
the need for low-sodium products (P < 0.001 for both) as well as sex (female; P < 0.05) were 
found to have significantly positive effects on purchase intention. Moreover, the extent of 
the influence on purchase intention followed the order of awareness of the need (β = 0.504), 
attitude (β = 0.241), and sex (female; β = 0.059).
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Table 5. Consumer perception factors related to low-sodium products
Variables Total  

(n = 627)
Sex t/P Ages F/P

Male  
(n = 311)

Female  
(n = 316)

Teens  
(n = 204)

20s  
(n = 211)

30s  
(n = 212)

Attitude toward low-sodium products 4.37 ± 1.36 4.27 ± 1.43 4.47 ± 1.29 −1.914 4.33 ± 1.39 4.35 ± 1.34 4.43 ± 1.36 0.327
Awareness of the need for low-sodium triangular 
gimbap/rice balls

5.16 ± 1.28 5.04 ± 1.35 5.28 ± 1.21 −2.317* 5.14 ± 1.34 5.07 ± 1.28 5.26 ± 1.23 1.280

Purchase intention toward low-sodium triangular 
gimbap/rice balls

5.23 ± 1.25 5.07 ± 1.35 5.38 ± 1.12 −3.120* 5.24 ± 1.30 5.15 ± 1.22 5.29 ± 1.23 0.736

The 7-point Likert scale (1 = a strong no, 7 = a strong yes).
*P < 0.05.

Table 6. Multiple linear regression analysis of consumer perception factors
Dependent variable Independent variable B SE β t(P) TOL VIF
Purchase intention toward 
low-sodium triangular 
gimbap/rice balls

(Constant) 1.688 0.168 10.025***

Attitude toward low-sodium products 0.222 0.033 0.242 6.798*** 0.689 1.451
Awareness of need for low-sodium triangular gimbap/rice balls 0.489 0.035 0.503 14.107*** 0.685 1.459
Sex (female) 0.147 0.074 0.059 1.980* 0.990 1.010
Age (20s) −0.058 0.091 −0.022 −0.643 0.740 1.351
Age (30s) −0.029 0.091 −0.011 −0.321 0.740 1.652

F(P) = 105.282***, R2 = 0.459, adj. R2 = 0.454
Reference group: sex*male, age*teens.
*P < 0.05, ***P < 0.001.



DISCUSSION

The present study observed significant differences according to sex and age. Men frequented 
convenience stores more often than women and primarily selected ready-to-eat foods based 
on taste. By contrast, women emphasized these foods’ convenience. The primary reason 
for purchasing ready-to-eat foods from convenience stores was the ease of consumption, 
particularly among individuals in their 20s and 30s. Similarly, a large-scale study conducted by 
the Korea Rural Economic Institute found that the main reason for purchasing HMRs among 
people in their 20s and 30s is the perception of cooking as troublesome and bothersome [43]. 
The ready-to-eat products most frequently purchased as a meal in convenience stores were 
found to be triangular gimbap and rice balls, particularly among women and teens. Moreover, 
a study conducted in Japan found that rice balls were the most frequently purchased food items 
in convenience stores, which is consistent with the results of the present study [29]. These 
results suggest the necessity of reducing sodium in triangular gimbap and rice balls.

In addition, the product most frequently purchased alongside triangular gimbap and rice 
balls in convenience stores is instant noodles. Noteworthily, the Korea Agro-Fisheries & Food 
Trade Corporation reported instant noodles to be the product most commonly mentioned 
on social networking services in conjunction with gimbap (41.7%) [44]. The consumption of 
gimbap and instant noodles can lead individuals to exceed the WHO’s daily recommended 
sodium intake of 2,000 mg [45]. Notably, the purchase rate of triangular gimbap/rice balls 
among teens was found to be significantly higher than that among individuals in their 20s 
and 30s, which raises concerns about excessive sodium intake through such foods among 
teens. As adolescents require adequate nutrient intake for growth, an excessive sodium 
intake through convenience store foods could increase the risk of obesity, inflammation, 
and hypertension in early ages as well as that of related chronic diseases in later adulthood 
[46-48]. Therefore, to promote the development of low-sodium convenience foods targeted 
at teens, marketing strategies such as recommending the consumption of low-sodium 
triangular gimbap and the combination of ready-to-eat convenience store foods with 
healthier foods should be considered.

Moreover, when purchasing triangular gimbap/rice balls, women were found to place 
greater importance on the expiration/manufacturing date than men, which is consistent 
with a previous study conducted in Belgium [49]. Conversely, men were found to value 
new products more highly than women, which is consistent with a Chinese study that 
demonstrated that men exhibited a higher level of food neophilia than women [50]. This 
indicates that men are more willing to try new foods.

Additionally, regarding age, participants in their teens prioritized taste and total weight 
more than those of other age groups. A study conducted in the United States supported 
this observation by reporting that hunger and taste were the most influential factors in 
adolescents’ food choices [51]. This suggests that teens might prefer products that offer 
both excellent taste and a sufficient amount to satiate their hunger. Moreover, participants in 
their 30s placed greater importance on appearance and package design, which highlights a 
stronger consideration of aesthetic factors.

Furthermore, the average differences in importance and satisfaction by sex were analyzed, 
leading to the finding that women had a significantly higher importance score than 
satisfaction score for calories per serving (P < 0.05). Previous research on fast food purchases 
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demonstrated that women tend to be more influenced by calorie information and often select 
products with fewer calories [52]. Another study that examined nudges for promoting low-
calorie food choices in fast food settings reported that women had a lower target calorie intake 
than men [53]. Consequently, reducing the calorie content of triangular gimbap and rice balls 
could potentially bridge the gap between women’s importance and satisfaction ratings based 
on their preference for low-calorie products. In terms of age, significant average differences 
were observed in the importance and satisfaction scores of promotional events between 
participants in their 20s and 30s compared with those in their teens (P < 0.001). This finding 
implies that promotional events should consider consumers’ specific needs. In addition, 
compared with participants in their 20s, larger average differences in total weight were found 
for those in their teens (P < 0.01) and 30s (P < 0.05). Additionally, for participants in their 
30s, the average differences in texture (P < 0.01) and saltiness (P < 0.05) were significantly 
larger than those in other age groups. Taken together, the aforementioned findings indicate 
that when developing low-sodium triangular gimbap and rice balls, it is crucial to consider 
reducing the number of calories per serving for women and creating new products for 
men. In terms of age, maintaining taste and quantity for teens and enhancing low-sodium 
promotional events for individuals in their 20s and 30s may be effective marketing strategies.

In the ISA chart that presented significance and satisfaction by sex and age group (Table 4), 
attributes such as taste, total weight, satiety, price, hygiene, and expiration/manufacturing 
date fell into Quadrant I. As this means that both their importance and satisfaction are high, 
careful management of these attributes is essential to sustain consumers’ satisfaction levels. 
These attributes should thus be meticulously maintained during the development of low-
sodium triangular gimbap and rice balls.

Moreover, significant differences were found in consumer perception factors based on 
sex. Women exhibited significantly higher scores for awareness of the need and purchase 
intention compared with men. These findings are consistent with previous studies that have 
demonstrated that women exhibit a greater interest and active engagement in reducing their 
sodium intake than men [39,54,55]. Furthermore, women have been reported to be more 
likely to adopt healthy dietary habits than men, such as reduced salt intake [56], as well as 
to prefer healthier options when purchasing fast food products [57]. Therefore, this could 
be good marketing target for women who select healthier foods. Furthermore, the results 
of the multiple regression analysis of the influence of consumer perception factors and 
demographic variables on purchase intention indicated that awareness of the need, attitude, 
and sex (female) had significant positive effects (in that order). While significant differences 
were found to exist based on sex, none were found based on age groups. In addition, the 
results revealed that awareness of the need for low-sodium products had the most substantial 
impact on purchase intention. Need recognition is the initial step in consumers’ purchasing 
decision process, and they make purchases to fulfill such needs [58]. Therefore, to promote 
the consumption of low-sodium triangular gimbap and rice balls, it is crucial to cultivate 
consumers’ awareness of the need for such foods as well as their positive attitude toward 
them by emphasizing their health benefits. According to one study [59], employees in the 
food industry recognize the health benefits of low-sodium products and the need to promote 
them sufficiently. Thus, it is essential for convenience store food retailers, manufacturers, 
and distributors to thoroughly comprehend the consumer demand for low-sodium products 
as a priority, as this will enable them to respond appropriately. Moreover, food companies 
should engage in diverse promotional activities across various platforms to increase 
consumers’ awareness of the necessity for low-sodium products.
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The present study has some limitations. First, it was unable to generalize the findings to 
the broader Korean or Asian population as it only targeted a limited number of Korean 
consumers, who ranged in age from their teens to their 30s. If the participants were 
recruited from all age groups, the results regarding convenience store usage behavior and 
preferred food attributes may differ. Second, this study only focused on sodium reduction 
in triangular gimbap and rice balls, not in other convenience store foods. Despite these 
limitations, this study is significant for its analysis of the perception of and demand for 
low-sodium convenience store foods according to sex and age group, and it provided not 
only the characteristics of each age group but also the potential directions for food product 
development. Furthermore, this study suggests that convenience stores can serve as an 
accessible platform for low-sodium food options considering the high demand and purchase 
intention for low-sodium options, particularly triangular gimbap and rice balls, which are 
among the most frequently consumed items at convenience stores. If convenience stores 
expand their offerings to include fresh fruits, vegetables, and other healthy choices beyond 
HMRs, they could contribute to promoting healthier dietary habits.

In conclusion, a comprehensive follow-up investigation encompassing a wide range of 
age groups is warranted, expanding convenience store user demographics to encompass 
all age brackets. Additionally, in light of the growing diversity of convenience store 
food offerings and the frequent consumption of associated products, research into the 
development of low-sodium alternatives should extend to other items, such as instant 
noodles, beverages, lunchboxes, hamburgers, and sandwiches. In addition, studies that 
investigate the production techniques for and viability of manufacturing low-sodium foods 
from the perspective of producers are also essential. Lastly, to facilitate the enhancement 
of convenience store food quality and reduce sodium consumption in East Asian nations, a 
large-scale investigation that targets convenience store patrons in South Korea, China, Japan, 
and Singapore is required to obtain suitable recommendations for each country.
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